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18 extracte< ^ froa quite a large collection of material 
* ece — availab^o only a ©hurt Lime ago (early 1953) and the entire stack of 
articles was published in one journal on the occasion of the seventy-fifth anniver- 
J Professor A £ Arbuzov 1 0 birth. While each paper represents a legitimate 
continuation of the author's previous study of phosphorous compounds, I 1 

andsignificaace 11 ^ fl P ec; ^ ic comments are varr anted from the standpoints of interest 

2. A n Pudovlk of the A £ Arbuzov Chemical Institute at Kazan and aaaoclatee have 
published elx recent artlclea on new reactions in organophosphoroua compo unds 
The firat two diecuaa a nev reaction which le quite interesting from the viewpoint 
of chemlota. While the work folia in line with Pudotli’s earlier atudlea and while 
it is somewhat doubtful that the compounds he reports are of use as varfare agents 
nevertheless any new substances such as these can conceivably be used as warfare * 
agents, and are therefore worthy of noting even though their warfare use is onlr 
conjecture. J 

The next two articles are direct continuations of older work and there is better 
probability that the c. ^pounds described therein might be poisonous, although uot 
on a scale that would make them war gasses or products. 

The last two articles are legitimate continuations of previous work and have no 
particular significance. 

For whatever it may be worth, | 
as .follows: 


"2 translated and digested these six articles 


(a) New method of synthesis of eaters of phosphonic and thiopho aphonic acids. 
Addition of dialkyl phosphites to uneaturated dibasic acids and esters, by A N 

25X1 
25X1 


SECRET 


D I STR I bUTION 


*7 ,<ji 


5 * U 1 R 


\OSfJe- Ixl 


TD 


Approved For Release 2004/02/11 : CIA-RDP80-00809A000500030030-2 



i - • • • 

I • 

Approved For Releascj 2004/02/11 : CIA-RDP80-00809A000500030030-2 

| 25X1 

SECRET 

- 2 - 

Pudovik of the A E Arbuzov Chan Xnat at irazan, published in Izveot Ahad Sauk S3SR, 

Otdel Shim Hauk, 926-31 (1952). 

To 4.2 g maleic acidj and 8 g (XoO) 2 POH vae added some 10 drops of satd MeONa in 

abo McOH, causing an| exothermic reaction; distn gave 4.1 g H0 2 CCH2CH(CO2H)PO(0Me)2, 

*3 Ul °' djjj*1.2695, (50$). Similarly, (EtO) 2 FOH vith EtOHe-EtOH catalyst 

gave 70.8* dl-Et analog, *±137-8°, n§°1.4408, ^°i s i 7 e2. Maleic anhydride (8 g) and 

12 g (MeOjgPOH heated on steam bath and treated dropwise vith unstated amount of 

MaOffa-MeCH also gave j an exothermic reaction, however on attempted distn the product 

suffered decompa; similar result was encountered vith (Et0) 2 P0H. To 7.2 g di-Me 

maleate and 6 g (MeOjgPOH was added 20 drops satd MeONa-MeOH with cooling (the temp 

rise to 70 ° vae observed) and of tar 1 lir on a steam hath the mixture yielded 9,9 g 

(78*) Me0 2 CCH 2 CH(GO 2 Me)P0(0Me) 2 , b a l42°, n§°1.4435, djf 1.2076. Similarly (EtO^POH 

I (1) d 

with BtOSa-BtOH catalyst gave 81.9* Me0 2 CCE 2 CH(C0 2 Me)PO(0»t) 2 , b-j-184 0 , nf°1.4422, 

20 I o u 

I.I0O3, while (Buu'igFOH similarly gave the di-Jiu ester analog, 69 .^ y b-^161-2~, 

n|°1.4425, d^°1.0666. Heating 3.5 g 1 with 1:1 SCI In sealed tube 6 hre at 120-30® 

followed oy evapn gave sirupy free acid. Reaction of 6.8 g dl-Et fumarate with 6.5 

g (EtOjgPQH In presence of Et^:;.. -EtOH gave 10.2 g (82.3*) EtO 2 CCH 2 CT(CO 2 Et)PO(0Et) 2) 

bgl6l-2°, n|°1.44l0, j^°1.1333j similarly (Bu0) 2 F0H gave 95.1$ di-Bu ester analog, 

b 2 176-9°- np^l.Hiy, djpl,0673» Addn of few drops satd EtOHa-EtOH to 5„6 g 

| 

StOgCCSCCiljSt and 9»2 g (EtQ) 2 POH caused no heat evolution, but continued addn 
caused a vigorous reaction; distn gave 6 g [ CH(C0 2 Eb)(i?0(OEt) s ,)J 2 , (II) ,b 5 213-l4 0 , 
n D 1.4700, 1.3753* j Heating 7 g Et0 2 CCfcC0 2 Et, 5-8 g (Bt0) 2 P0H, 20 ml EtOH and 

1 ml satd jfitOHa-EtOH on steam bath 3 hrs gave 2*7 g XI and 5 S product, bgl£5-.Q5°; 
redieta gave a fraction, b^l60-3°, contg 9 .Vjo F, which indicated the addn of 1 
mole (StO^gFOH to the j triple link. Addn of M to 14 g Et0 2 CC;CC0 2 Et and 9-5 g (Me0) 2 - 
POH gave a vigorous reaction and distn of the mlxtvre gave 3.2 g [cH(C02Et) (FO(OMe) 2 )] 2 
b 3 200-3°, n£°1.4635, d4°1.2715, and lp-6 g fractio^^fo-^ 6 , from which no in- 
dividual substance could be fractionated. The structures of the diphosphonates 
listed above are not ascertained but appear probable. 

(b) Addition of diethyl thiophosphite to ketones and aldehydes, ^by A N Pudovik and 
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In tins presence of HOKa, (B0}2*SH forma an equilibrium mixture of BOB and Uto) P P(S)3a, 
which is capable 4t addn to various double bonds , including that oi the carbonyl 
structures. Adda of 8 g (Bto)gPSH (b^63°, n|°1.4587, djpi.0763) to 4.t g ethylidene- 
acetone, followed by dropvise addn of EtOHa-EtGH led to vigorous reactici and distn 
at tbe aixture after 0-5 hr fc&ve 6.2 g. (50.15D, AcCUjCHlfcPteMawOg, b 142-4°, 

Hjj 1.4638, d^ 1.0549, a greenish liquid with unpleasant odor. Shis' (5 g) kept *> 
days with 2.3 g PhJPUHg and 6 ml abs BtCK in a desiccator, then distd gave 1.5 g 
corresponding phenylhydrazone , b^238-40°, a red viscous liquid; ’i*e eater (1^5 g), 

0.8 g semicarbazl&e-HCl in aq sole. <?nd 0.6 g AcOSfa treated with 5 si BtGH, heated to 
boiling and cooled gave in 2-3 hr a the corresponding semicarbazoae; m 124°, (from 
St OH) . Addn of 15-20 drops BtOHa-BtOH to 5.3 g (RtO) £ PSH and 5 g benzolac clone 
similarly gavt, 4.6 g (46.50) AcCHgCEFhPCsXOKtOg, ^177-3°, n|°1.5344-, d|°l.l462. 

Addn of 20 drops BtOBa-EtOH to 6.85 g (EtO) 2 PSH and 5 g mesityl oxide, followed 
by 0.5 hr on a steam bath gave 8 g (74.1%) AcCH 2 C(Me) 2 P(S)(0Bt) £> :b 7 128-30 o , 
np°i.4731, d^°l - 0590 ; phenylhydr azone , t 12 234-5 0 , forms after 10 days at room temp 
vith FhHEHH^ in EtOH; eemicarbazone , xa 123° (from EtQH) . Addn of 15 drops EtOJSa- 
BtOH to 5 g furfuralacetone and 6 g (BtO) 2 F8H similarly gave 5.1 g (48.75t) l-1\uryl- 
l-(diethylthiophosphono)-3-butanone > 1/^164-6°, n^±^5025, d^°l,l471. Addn of 25-30 
drops BtOHa-EtOH to 17 g Me £ C0 and 4.8 g {EtO) 2 PSH caused but a mild reaction; after 
2 hrs on a steam bath the mixture yielded 4 g (62. 1$) MC20(OH)3?(8 j(0*fc)2> *10107-9°, 
n|jpl. 4684, d§^l. 0735 / whose HO group io determinable by Zerevitinoy method. Addn 
of 20 drops EtGHa-BfcOH to 10 g (BtO) 2 JPSH and 3*8 g acroliin stabilized with hydro - 
quinone, with co*-ing, followed by neutralization with AcOH and distn, gave 6 g 
(46.251) CH2:CHCH(0H)?(8)(0Et) 2 , ^120-2°, a^°1.4828, d^°1.1156, PMOHSg In BtOE 
in 6 days gave no phenylhydrazone, and a similar neg result was secured with aemicar- 
bazlde; quant brominatlon shoved 1 double bond. EtONa-BtOH a^d*%d [to 4.4 g (Sto) £ P8H 
and 2 g crotonaldehyde gave a vigorous reaction and distn of the preset gave 2*4 g 
(43. 7p) HeC£C2CH(OH)P(8)(OBt) 2 , ^130-2°, Up°1.4846, d£°1.1019. So 4 g (KtcOgPSS 
and 3.2 g furylacrolein in 6 ml abs EtOH wa3 added EtONa-EtOE; the reaction was less 
vigorous than the proceeding one; distn gave 2.8 g (46*1^) l-hydrbxy-3-^ ir y2.*‘ 1 “ 

( diethylthlophosphono)-2-propene , b^lOl-2 0 , n^°1.5280, d^°1.0785> a 25-6 . A.ddn 
of 20 drops EtOHa-BtOfi to 5 g (EtO) 2 PSH and 1.5 g AcH gave a vigorous reaction and 
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b^lil-12° , n^l.4721, d^l.1029. Similar reaction vlth 1-hCEO gave 45.4)1 
PTCB(OH)P(S)(OBt) 2 , t> 7 122r3°,/n| 0 l. 4761, <^°1. 0?25. 

(c) If aw method of synthesis of esters of smln opho sphonl c acids , by A N Pudovik 

and M Y Karchcmkina , published in Isrvest Akad Bank SfiSE, Otdel.Xhim Hauk 9 (1952). 

(RO)^POH add to derive of benzol aniline in the presence of lONa catalyst yielding 

/ 

esters of atdjnophosphonic acids in good yields . To avoid ester exchange the BOffa 
must have the same radical B as the dialkyl phosphite L The general procedure of 

addn of 15-20 drops sotd RCUa-RQH to 3-^ g benzal aniline leriv and equimolar 

\ 

amount of (BO) 2 P0H, followed by one hour on a steam both gave the products 'in 
crystalline form after several hours or days standing in an open dish; crystalli- 
zation from EtOH gave the pure products listed below. ■ Vlth acetophenone anil It 
vae necessary to heat the mixture 1-2 hours at 150-60° to complete the reaction* 

The following esters were reported. p-iso-rragH^CHCUHPhJPOCOweig^ 67 * 1 $, m 106-7°; 
di-BU analog, 76 . 6 *, m 150 °; p-MsCgH^CHCHHPhJPOCOMeJg, 77 - 8 $, a 121 - 2 °} di-Bfc 
analog, 82.#, » 66 °; o-OjgHCsfyCHCHHPlOPCKClfe^, 77-2)i, m 175 . 5 - 6 . 0 °; di-B4 
analog, 87 . 7 *, m 155 °; D-PgHC^OHtBEPhJPOfOMftJg, 82 . 8 ) 1 , m 130 - 1 °; di-Bfc analog, 

90.9 *, m 93-4°; PhCH(P0(OB»t)2)i1H0 6 H 4 Cl-p, 75-4)1, m 111-13°; m-0 2 H0 6 H lf CH(P0(QEb) 2 >- 
HHCgH Jf Mu-ia, 78-7)1, m 129-30°- p-ieo-PrG 6 B 1+ CH(PO(OBt ) 2 )HHC 6 H^Cl-p, 82.7)1, 
m 119-9*5°; p-MeC fi H Jl CH(P0(0Bt) a )NHC 6 E lt Me-m, 88)1, m 102-3°; P-'ifloPr-C 6 H lv CH(P0(QBt) £ )- 
HHCgH^Me-o, 79-1)1, m 115°; MeEtC ( NHPh )P0( OEi; ) 2 , 75)1, m 106-8°; Bt 2 C(HHJ?b)P0(aBfc) 2 , 
78.8)1, m 119-20°. Reaction products with (RO)gPOH and o-hydroxybenzal a n il in e 
failed to crystallize; the reaction apparently failed to take place with benzo- 
phenoheanil, acet ophenurie -o -nethylan 11 and the m-analog; at least, no crystalline 
products could be obtained. Reaction of (EtoJ^POH with benz&laniline was in- 
vestigated in 0-725 5 M solns in the presence of 17-^ MeONa in MeOH at 70 ° i 
the titration of unreacted (Et0) o P0H with 0.5R NaOH in nresence of phenolph- 
thalein was used he the means of foU-oving the reaction. In obs EtOH the re- 
action failed to occur at low concns, while at high conens it ran its course 
too rapidly and with too much heat evolution for accurate detns of the rate. 

These results were obtained with EtOH dried over CaO, followed by Na, Use of 


StOR that was additionally dried over Mg gave much better results- At 50 a 
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1 A5 M soln of the reagents (50 ail) with 0-5 ml McOHa aoln added' gave a straight 
line decrease of unreacted (sto) POE with some 25^ completion in six hours ; 
with 1 ml catalyst the /reaction yea $ 0 % complete almost instantly after which 
It followed a logarithmic curve approaching 90 % at six hours; with 3 ml cata- 
lyst the reaction vmc nearly instantaneous; with O. 725 K aoln at 30.4° the results 
are similar , very little reaction talcing place with 2 ml catalyst, some 90 % 
completion with 2*3 si and Instantaneous reaction with 3 ml* The results Indicate 
extraordinary sensitivity of the reaction to traces of moisture, which destroys 
(BtOj^POlIa; this confirms the ionic chain mechanism of the addn reaction. 

(d) Addition of dialkyl phosphites and their chlorides to ^-oxides, by A D 
Pudovik ftnfl B £ Ivanov of the Khz an State University, published in I z vest Akad 
Haul SSSH, Otdel Khlm Hauk, 9^7-55 (1952) . 

Passage Of ethylftp® OXid^ (T) into ftt^O aoln of (KtO)^FOMa, treatment with Ac OH, 

filtration and dlstn gave largely the original ester and only a trace of product, 

h^H5'*£5°, along /1th much tar. Run at elevated temp the reaction gives hut 

slightly improved yields. and its adducts are the beet catalysts for addn 

of dialkyl phosphites to olefin oxides . Heating 20 g (BtOj^POH, 10 g I and 

0,015 ml BP^" 3 ^ 0 im a sealed tube eight hours at 130° gave after two distns 

o 20 20 

3.5 g HDCH 2 CH 2 PO(0 B*i) 2 , bgl22-4 , n ^1.4380, d^ 1.0927; a* lower tea® the re- 
action Is very slow, at higher temp much destruction of the products occurs. 
flpm/i i amounts of coned HgSO^ give somewhat lower yields than does Heat- 

iug 20 g (MeO)gFOH with 12 g I and 0.015 ml Bi^-BtgO eight hours at 130-5° In 
sealed tube gave 3 g BDCHgCHgPOCOMeJg, b g 95-7°, n^°1.42h0, d^°1.1711. (iso- 
Bu0)gPOH (15 g) and 7 g I with 0.015 ml BtgO-BI^ failed to react even at 160- 
70°; the di-Bu ester also gave negative results at 135° • To soln of 2.3 g 
Ha in 13.8 g (EtO) BOH in 100 ml Bt 0 vae added 10.2 g BtOCH CECHj?, the mix- 
ture was refluxed wf ree hours, treated vith 7 ml Ac OH, filtered, and diotd 
yielding 3-5 E crude, or 1-7 g pure, EtOCHgCHC OH) CHgPO ( OEt ) g , bjU-5-16 0 , 
d®°1.0831, n 2 °], .4385 . Reaction of 13-8 g (BtO)gPOH with 10.2 g BtOCHgCHCH/) 
and 0.05 m.1 BF^-EtgO in eight hours at 130-5° in sealed tube gave 3 g product, 
b^237-9°, djj^l.1022, n^°l.iA32, and 2.5 g product, b ^155-6 n^°1.4.520, 
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d ^1.1745; the former conta'.^d 13*P, the latter 15*P; It le believed that with 
BTj catalyst the reaction yields as one product dl-Bt -hydroxy- j^-ethoxylao- 
pi-qpyaphoephonate. Hoatiog 25 g (BtO)gPOH with 16 g cyclohexene oxide and 
0.015 «1 BF 3 -Bt20 la a^ral el^ht hours at' 140-50° gave 4.5 g dl-Et ^-hydroxy- 
cyelohexylphoophonate , C^H^P, bgl42-4°, d a0 l.O930, n^°1.46ao. Passes of I 
Into 35 S (iftO)gPCl m.tll 10 g wt gain was reached at 20-5°, followed by dletn 
gave: 4 g (BtOjgP, ^6°, n^°l.4lj8, a Z ° 0 . 9866 ; 20 g (BtO)^POC^CHgCli bj-ja-li 0 , 
n a °1.4392, d a °1.1038; end 8 g EtopCoCHgCHgClJg, b 15 125-8°, n a0 1.4609, d a0 1.2268. 
Seeing 10 g H with 5*5 ft EtBr la sealed tube five hours at-l60° gave 7 g 
£tP0(Q£t ) (OCSgCUgCl) , b^67-8°, d 2 £l-0911, n^°1.4l68. Adda of 10 g (fftOjgPCl to 
90x11 KcCHUHMcO (unstated amoun t ) with cooling gave 2.5 g (EtO) P, and 
5 g (55*) (Bt0) a P0CaMeCHMeCl, b 12 99° J n^°1.4367, dfl.0633, and 4'g Et0P(0CHI*CIMe- 
C 1 ) 2 . *5130-2°, u^°1.4500, d aO 1.0931. Addn of 6.5 g (BtO)gPCl to 4 g cyclohexene 
oxide gave an exothermic reaction and on distn there was obtained after two 
iractionoxions 3 g diethyl 2-ebloro-cyclohoxyl phosphite, b^-130-2 0 , n 2 °1.4650, 
d ^1.1082, Passage of I (5»5 S weight gain) into 15 g CE^CHgOPClO with cooling 
gave on distn 19 g 'c^CH 2 OP(OC^OT 2 C1 )o' b 10 82-3°, d 2 Jl-3l85, x£°l.kl6o. 

(e) Reaction of phosphoncethylatlon and diene synthesis with vlnylphosphonlc 
esters, by A If Pudovik and K G Imaev of the Kazan State University, published in 
Izvest Akad Rauk SSSR, Otdel Khim R auk, 916-22 (1952) . 

Attests to obtain BrCHgCflgPtO) (0Me) 2 from (Meoj^P and (CH Br) £ failed since the 
MoBr evolved caused Immediate isomerisation of (MeOj^P- However, when 150 g 
f 5HgBr) g was added dropwioe to 30 g (BuO)^P preheated to 170° and heated 3.5 hrs 
at i70-9O o with evolution of BuBr tnere was obtained 2 g Bu?(0)(CIBu)g and 19.8 g 
BrCSgCH2p(O)(0fBu)^, eontcuainated with some of the previous ester; this product 
b^l46-7°, n 20 l-4485 < , d^°l.l400; also was obtained 2-5 g (BuOjgPCojGHgCHgPfO)- 
(QBu)^, by207-10 , n^^l-4402, d ^l o 0240« If the order of addn is reversed the 
reaction failed to take place owing to too low b pt of (CR^Br)^ To 15 g Br 
deriv In 100 ml whs added dr op vise 2-5 g K0H in EtOH with Ice -cooling; 

distn after filtration gave 7 g CH^sCHPCo) (GBu) 2 , b 5 I15-6°, n?°1.4372, 
d ^0.9810, (75^)y (X) . Heating 40.S & (Mcoj^P with 100 g (CH^Br) 2 to 150° 
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gw* TwnrVi Me,Ttr (10 g) and diatn gave 50 g (CH^Br).,, 15 g (MsO)^P and 25 g MeP(o)- 
(0 Mb) 2 , tg 66 - 8 °, n§°i.4l35, d*°l.lS84, a* veil aa some tarry material. To 6 g 
CH^:CHP(0)(0Bt) 8 , (II), In 42 g abs ErtOH and 0.3 6 BtOHa, vos added H^S until the 
ooln mo oatd at roam ten©; after 2k hra diatn gave 3 g unreacted II and 2.5 S 
HSCtt 2 CfI 2 P( 0 )( 0 Bt) 2 , b 3 95-6°, a 2 °1.4210, d 2 £l.0392; 75* yield Is achieved if the 
reaction is run at 100° in sealed tube 15 hre. Heating 5 B IX vith 4 g 35tSH 
aafl 0.3 g St0H & in sealed tube 16 hre at 100° gave 3=5 8 KtSCEgCEgPCoKCBfcJg, 
hjj96°, n 2 £l.4265, d|°1.0406. Heating- 5 g I vith 4.5 6 SU3H and a little BuOHa 
in seeled tube at 100° gave 3.1 8 2 tSCE 2 CH 2 P( 0 )( 0 Bu) 2j b 7 l65-7°, n 20 1.4580, 
d^l .0109 ( 78 *). Heating 7 g II, 10 8 piperylene and 0.1 g hydroqalnone In 
sealed tube 25 hre at 170 - 80 0 gavo 3 g piperylene diner, 2.5 g II and 3*5 8 # 

63 . 5 ^. di-Tft 2 -methyl-n. 3 -eyslo-hexeneph©sphonate, b-U8-19°, n^®1.4488, d 20 l.Ol 66 . 

reaction with 1 at 190-200° gave 65 . 25 ; di-Bu ester analog, t>2l55-6°, 
n 2 ®1.4801, d 2 ^1.0379. Heating 3 S II anl 10 B 2,4-hexadiene vith a little hidro- 

quinene in sealed tube 25 hre at 250 - 70 ° gave 2 g (44*), dl-Bt 2 , 5 -diJnethyl- 3 - 
cycloheocenephosphonate , ^^£5-1°, n^°l. 4-505 • Similar reaction vith I at 270-90'* 
gave 36.4* dl-Bu ester analog, b^-^ 0 , n^l.4710, d £ °1.0042. The reaction 
products from piperylene vere single substances, indicating that xne addn occurs* 
in accord vith the electronic theory vith development of neg center at the ter- 
minal C atom of piperylene and pos center at the terminal atom cf I or II- 

(f) lev method of synthesis of esters of pho aphonic and thicphoephonic aciao, 

5^ Addition of esters of phenyl- and alhylphosphonous acids to eeters of metha- 
crylic and acrylic acids, by A If PudcvUt and D Kh Yarmulchometora of the A E 
Arbus ov Chem Institute at Kazan, published in Ixvest Altad Hauh SSfiR, Otdel Knim 
Jfaufc, 902-7 (195£)- 

To 15 g abs MeOE voe gradually added 1 k*6 g PhPCi^.' resulting HCl vas re- 
mov»d in vacuo over 3-4 hre and the residue on dletn gave 8.4 g ( 66 *) PhP(0Me)0H, 
b 91 - 3 °. ri^°l - 5322 , d 2 ® 1 . 1770 . PhPOI. 2 (£5 8) °od 20 6 abS! ® ave £0 s 
PhP(OBt)OH, ^94-5°, n 2 °1.5231, d 20 l.l£91. PhPCl^ (U.3 s) and 11.3 6 <*>» i8 °- 
FrOH gave 70* PhP( 0 CH»fc 2 ) 0 H, hjl06-7°, n^l.5Ui, df 1.0922; similarly l4.8 g 
lhPCl 2 and 18.5 g lso-BuOH gave 88 * Php(OOR £ CHMe 2 )OH, ^112-13°, njj°1.508l. 
a 20 ! .0675 ; 10.7 « PhPClj, ana 18.3 S C 6 H 13 0H ® ave PbPCOOgH^JOK; .. 
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n^ 0 i.5O3O, d 20 l,O388; 10 g PhPClg and 19 gic^jOH gave 80* PhP(OC 7 H 15 )OH, 

^150°, x^° 1-4996, a|9l.Ol8'7; 8.S g FbPClg and 19.2 g C s H 17 QH gave 7Q^ Pi»P(OC e H 17 )~ 
0E,/b 1 155?;a^ 0 1.^982, :d4°l.b079; 10 g PhPClg and 24 g CgH 19 QH gave 5T%> PhPCoc^H^) - 
OS, l>£l58>*60 O , d^XA 900, d^0.9^3» Jiddn of these cetera to acrylates and metha- 
crylates gave products with sharp b pts without any . evid&noc of eater exchange, 

- even when KtOVa was used aa catalyst* Thus, to 7 g FhP(GEt)0H and 4-1. g CH^sCHd- 
COgMe .vae added 4-5 drops aatd StOfi -fitQHa and after the exothermic reaction, the 
mixture gave on dlstn 8 g Jto0 a CCHlie<a^P(PJ»)(O)0DBt, b Q Ifcl 3°, n^°1.5064, 
d^°l JL390, .725i* Similarly CDgrCHCO^ gave 76* JfcOgCCHgCiyPUCoJOBrt: , *2159-60°, 
Uj^L.5081, ;d 2 ^lJ.Sl9; use of. C^-CMsCOgBt gave 82Jt BWgCCHMBCHgrebtOjOBt, 1» 1 159- 
60°, m 20 1.4992, d 2 °X.ll40; ue'< 5 of CEgjCMeCO^Pr gave 74* PrOgCCHMaCHgEPbCoJOBt, 
b 0; glA9°, a^l.4962, d 20 i.0988. Similarly, 6.1 g PbPtOCHgCHltegJOH and 3 S.CBg:- 

o • 20 - • 20 

ClfcCOglfc gave 45* tta0 2 CCHMeCE 2 PPii(0 JOCHgCHtt^ , b x 156 , n D 1.4965, djj, 1.0962; 

similarly *as obtained »tO* MBOgCCHMaCHgPPhCoJOC^a^, b x 176-7°, n 2 £l.4908, 
d{|?1.0589. Heoctioao of BP(CR)0H, vbere R= alkyl grove with vasitd asters gave 
mixtures with vide h pts unless the H of ROHa catalyst was idontieal with the R 
of the. eaters used* With this precaution, 4 s 2tp(0Bu)0H and 3.6 g CH^sCMeCO^Bu 

gav?o nuogwwIKcCE^rStCOjOBa, 0^137 a^^i-44^0, d^l*0025, While Cng;wn- 

** 20 20 
COjjBu gave 74* BuOgCCHgCHgPBtiOjOBu, b x l4l°, njj 1.4490, d 4I.OI46. Ia ali 

esters cf type PhP( OR) OH the found value cf 'aolecular refraction exceeded -the 

colcd values “by 1.1-1-5 units indicating a constitutive effect of Ph group? on 

. . , . . . - - 

refroctivity of Pc 
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